Ta b le 1. between OCs and periodontal diseases using a large, population-based representative sample has not been investigated.
Differences in the NHANES I and NHANES III Data Sets
The current study expands on previous investigations conducted by using a subset of the sample of the U.S. population participating in the first and third National Health and Nutrition Examination Surveys (NHANES I and NHANES III). The purpose of this study was to evaluate the historically suggested association between "high-dose" OC use and periodontal diseases and to determine whether an association exists among users of the currently available "low-dose" OCs and periodontal conditions in females aged 17 to 50 years in the U.S. population.
MATERIALS AND METHODS

Data Source
Data for this study were obtained from NHANES I, conducted between 1971 and 1974 and NHANES III, conducted between 1988 and 1994. 27, 28 The NHANES surveys are cross-sectional studies designed to obtain information on the health and nutritional status of the non-institutionalized population of the United States conducted by the National Center for Health Statistics (NCHS). The sampling plan of each of the surveys followed a highly stratified multistage probability design in which a sample of the U.S. civilian, non-institutionalized population was selected to provide national estimates. Methods for the standardized interviews, dental examinations, and procedures for human protection and consent have been described elsewhere. 29, 30 While overall the surveys are meant to be similar, some differences between surveys are shown in Table 1 . The differences in the method of measuring periodontal conditions between the surveys did not allow for direct comparison. Furthermore, the number of records available for analysis varied depending on the variables used.
We limited the analyses to 4,930 (NHANES I) and 5,001 (NHANES III) non-pregnant, premenopausal women ages 17 to 50 years. A lower age boundary of 17 years was used to ensure that all individuals were eligible for data collection on contraception practices and the upper age boundary of 50 years to avoid issues related to misclassification effects due to postmenopausal hormonal therapy. Data were excluded for women who were pregnant, postmenopausal, or indicated the use of non-oral forms of contraception. In NHANES III, women reporting the use of a brand of OC that contained >50 µg of estrogen were excluded from the NHANES III analysis (N = 4). Menopausal status was ascertained based on a respondent's report that her menstrual periods had not occurred within the last 12 months or stopped entirely (excluding women who were reported to be breastfeeding or pregnant).
Clinical Examinations
All dental examinations were conducted by trained and standardized examiners in dental units located in mobile examination centers (MEC). The periodontal status of individuals in NHANES I was assessed using the periodontal index (PI). 31 The PI, a visual numeric index, assessed the degree of inflammation and the suspected presence of periodontal pockets around all teeth present in the mouth including third molars where zero indicated no disease, 1 = mild gingivitis, 2 = severe gingivitis, 6 = gingivitis with suspected pocket formation, and 8 = advanced periodontal bone loss and loss of function. The presence of calculus was measured on six teeth using the simplified oral hygiene Index (OHI-S). NHANES III periodontal measures were conducted on randomly assigned half-mouths (one upper and one diagonally opposite lower quadrant) for each individual, excluding third molars. A periodontal probe was used to measure clinical attachment loss (CAL), probing depth (PD), gingival bleeding, and calculus on the buccal and mesial-buccal aspect of each tooth. 30 OC Use (Exposure to Sex Steroids) As noted in Table 1 , OC use was assessed differently in the two NHANES surveys. Oral contraceptive use was assessed from the two interview questions in NHANES I "Have you taken birth control pills in the last 6 months?" and "Are you still taking them now?" Three categories for OC use were derived from these questions: current use, use within last 6 months, and non-current use. In NHANES III, OC use was derived from the two interview questions "Have you ever taken birth control pills for any reason?" and "How many months ago did you stop taking birth control pills or are you still taking them?"
In order to establish a definition of exposure (OC use) that could be compared between the two surveys, it was necessary to recode OC exposure in the NHANES III survey. This was achieved by creating the same categories of current use, use within the last 6 months, and non-current use to match the way the data were collected in the NHANES I. In both surveys, to attain the greatest contrast between the groups, any woman who had reported OC use in the last 6 months but was not currently using on the day of the NHANES examination was excluded from the analysis.
Measurement of Periodontal Conditions
Gingivitis. In NHANES I, gingivitis was defined as the presence of at least one tooth with a PI score of 1 or greater in the mouth. For NHANES III, the presence or absence of bleeding on probing at one or more sites was used to define gingivitis.
Periodontitis. The case definition for moderate periodontitis in NHANES I was defined as an individual with at least three teeth with a PI sore of 6 (gingivitis with pocket formation) or disease with pockets. 32, 33 For NHANES III, moderate periodontitis was defined as at least two sites with 4 mm of clinical attachment loss and a probing depth ≥4 mm.
Sociodemographic Covariates
Sociodemographic, life indicators, and behavioral factors which have been shown to be associated with OC use were evaluated for confounding and effect modification. Variables obtained from the face-to-face interview included age, which was specified as both continuous and categorical, with three age categories (17 to 27 years, 28 to 37 years, and 38 to 50 years) in both surveys. Race was defined as black or white in both surveys. Hispanic ethnicity was not recorded in NHANES I and, therefore, could not be included in these analysis. Marital status was defined as married (married or living together as married), never married, or other. Education level was reported as <12 years of education, 12 years of education, or >12 years of education. Poverty income ratio is the ratio of reported family income category divided by the poverty income threshold. Using the recommended cutpoints for improved precision from the NHANES III Analytic Guidelines, 34 three categories, low, medium, and high, were created for poverty index level in both data sets -0.00 to 1.350, 1.351 to 3.500, and >3.501. Parity was collected from the question "How many live births have you had?" Parity was coded as a categorical variable with categories being 0, 1 to 2, >3 live births. Smoking status was defined as never smoked (<100 cigarettes in lifetime), former smoker (a positive answer to ever smoked but do not smoke cigarettes now), and current smoker (a positive answer to smoke now and have smoked ≥100 cigarettes in a lifetime). Information on alcohol use and last dental visit was obtained by interview.
Statistical Analysis
The NHANES I and NHANES III surveys involve complex sampling designs; therefore, all statistical analyses were performed taking into account the effect of the study design as well as incorporating the examination sampling weights. The dependent variables of gingival inflammation and periodontitis were dichotomized and reported as present or absent. Initially, univariate statistics were calculated for all variables to describe the variables and their distributions along with measures of crude association (prevalence odds ratios [OR] ) between the outcomes (periodontitis, gingivitis) and other covariates of interest for the total sample in each survey. Measures of association were calculated using the chi square test of association. Tests of trend were performed using ordinary logistic regression and assigning ordinal scores for categories of age for both univariate and stratified analysis to investigate any trends in prevalence by age within OC groups in each survey. Potential confounding or effect modifying relationships between the covariates and the major outcomes were assessed using stratification and the comparison of the log-likelihood ratios of multivariable models with and without the interaction terms. Multivariable logistic regression analysis was conducted to assess the independent effect of OC use while controlling for all other covariates in each survey.
All analyses were conducted using a software package ‡ which can account for complex sampling design and which gives adjusted variance estimations. Therefore, in all tables the number of participants per category is unweighted, while all means, percentages, and ORs are weighted to reflect the target population and standard errors and 95% confidence intervals (CI) are adjusted for sampling design.
RESULTS
There were 4,930 (NHANES I) and 5,001 (NHANES III) non-pregnant, premenopausal women aged 17 to 50 years with both interview and examination data available for analysis. Of these, 4,662 in NHANES I and 4,648 in NHANES III had at least six teeth and complete periodontal assessments. However, only 4,665 (NHANES I) and 4,510 (NHANES III) had complete data on OC use. The proportion of women who currently used OCs at the time of NHANES I (22.1%) was slightly higher than at the time of NHANES III (20.0%) ( Table 2 ). This represented approximately 10,057,478 and 843,963, respectively, of the total number of women of child-bearing age in the United States at the time of each survey.
Both surveys showed that women who chose to use OCs were more likely to be younger than 33 years of age, white, non-smokers; less likely to have diabetes; more likely to have higher levels of education and income; have higher perceptions of their own oral health; and were more likely to participate in lifestyle behaviors such as moderate alcohol consumption and Ta b le 2. utilizing dental care more frequently (unpublished data). The potential bias introduced by non-participation in the dental examinations in both surveys is shown in Table 2 . In both NHANES I and NHANES III there were some statistically significant differences among women with periodontal examinations and those without periodontal examinations. The women with periodontal examinations were significantly younger and more likely to use OCs, have higher levels of education, to be non-smokers, and have children compared to women without periodontal examinations. Table 3 presents the periodontal conditions for premenopausal adult U.S. women, 17 to 50 years of age, stratified by OC use. Gingivitis and calculus were common among women in both surveys. The mean age was 30.0 (SE 0.22) years in NHANES 1 and 32.0 (SE 0.12) years in NHANES III. The mean number of teeth present was slightly higher in NHANES III (26.5; SE 0.09) than in NHANES I (25.4; SE 0.11). Using the case definition in this study, the overall prevalence of moderate periodontitis in the NHANES I population was 13.1% and 10.7% in the NHANES III population.
Selected Characteristics of NHANES I and NHANES III Non-Pregnant, Premenopausal U.S. Women Aged 17 to 50 Years With and Without Periodontal Examinations
NHANES I (N = 4,930) NHANES III (N = 5,
Periodontal Characteristics
When comparing women by history of OC use, women who reported current use were significantly younger (P <0.01) than women who reported non-current use in both surveys. No significant differences were found in the prevalence of gingivitis or calculus between current or non-current users in both surveys (Table 3 ). Current OC users had a significantly lower prevalence of periodontitis than non-current users (8.9% versus 13.3%, P <0.01) and (4.4% versus 12.5%, P <0.01) as well as less tooth loss in both surveys. Moreover, current OC users in NHANES III had a lower mean CAL as well as lower mean probing depth than non-current users.
Prevalence of Periodontal Conditions
There were no significant differences in the prevalence of gingivitis between current OC users and non-current users after stratifying for individual risk indicators such as age, marital status, race, educational level, income level, smoking status, number of births, time since last dental cleaning, self-perception of oral and general health, presence of insurance, and alcohol use for either NHANES surveys (data not shown). ‡T ests of trend were performed using ordinary logistic regression and assigning ordinal scores for categories of age and parity; significance set at P <0.05. § The variables smoking status and time since last dental visit were collected for only a subgroup of individuals in the NHANES I survey. ʈ Small number of observations in cell.
consistent pattern of having a lower prevalence of periodontitis compared to non-current users. The prevalence of periodontitis increased with age, with noncurrent users demonstrating greater incremental increases in prevalence in each succeeding age group. Overall, the prevalence of periodontitis exhibited significantly increasing trends across age groups, younger to older. Despite a large number of current OC users having missing data for smoking exposure in NHANES I, due to this variable being collected only for a subgroup of the sample, we still observed the expected association of an increased prevalence of periodontitis among current smokers compared to never smokers in both groups. The fact that current OC users in NHANES III were, on average, 8 years younger than women who were classified non-current users may account for the consistent pattern of lower prevalence of moderate periodontal disease among current users.
We assessed the possibility that the relation between OC use and prevalence of periodontitis was modified by age or smoking. In NHANES I, there was a marginally significant interaction between current OC use and periodontitis in the middle age group of women (28 to 37 years) who were current OC users (P = 0.043). Although there was a consistent pattern of reduced prevalence of periodontitis among current OC users compared to non-current users in NHANES III, it appeared that there was a greatly reduced risk of periodontitis among the oldest age group of current OC users. The results of the stratified analysis were not significant and it was determined that this apparent reduced risk was the result of the small number of users among the oldest age group, rather than heterogeneity within the groups. Interactions between smoking status and OC use were not statistically significant in either NHANES survey, but the NHANES I analyses had low power to detect interactions due to the small number of subjects for whom smoking data were collected.
Multiple Regression Modeling
Separate multiple variable logistic regression models were fit to examine the association of OC use and periodontal conditions of women using high-dose OCs compared to women not using OCs (NHANES I) and women using low-dose OCs compared to women not using OCs (NHANES III). All models were adjusted for age, race, education level, poverty index level, marital status, alcohol consumption, presence of calculus, and parity. Smoking status and time since last dental visit data were not collected for the entire sample in the NHANES I survey. Therefore, only NHANES III models were adjusted for these variables. Variables were retained in the final models if they were statistically significant at the 0.05 level or if their removal caused a 5% or more change in the odds ratio for the periodontal condition of interest.
NHANES I (High-Dose OC)
Gingivitis model. Unadjusted for confounding variables, current OC use was associated with a 24% lower prevalence of gingivitis when compared with non-current OC use among premenopausal women ages 17 to 50 years (OR = 0.76; 95% CI: 0.42 to 0.98) ( Table 5) . After adjustment for confounding variables and sampling design, current OC use still suggested a protective association (OR = 0.65; 95% CI: 0.42 to 1.01), although this association did not reach statistical significance. Factors that remained significantly associated with the prevalence of gingivitis (data not shown) were older age, lower levels of education (not having graduated from high school), lower poverty index level, presence of dental calculus, and higher parity.
Periodontitis model. There was a significant protective association between current OC use and moderate periodontitis (OR = 0.58; 95% CI: 0.45 to 0.77) in the unadjusted analysis (Table 5 ). When the data were further adjusted for all significant factors from the bivariate analysis, OC use was associated with slightly decreased odds of periodontitis (OR = 0.36; 95% CI: 0.13 to 0.96). Increased age, being previously married, lower poverty index level, having less than a high school education, and presence of dental calculus were variables associated with increased odds of periodontitis (data not shown).
NHANES III (Low-Dose OC)
Gingivitis model. Similar to NHANES I, the crude or unadjusted odds ratio showed a protective association between gingivitis and current OC use when compared with non-current use (OR = 0.82; 95% CI: 0.68 to 0.97). Current OC use was associated with a slightly, Ta b le 5. (Table 5) . However, unlike the NHANES I model, increasing age in NHANES III significantly decreased the odds of having gingivitis. Also, current smokers showed a significantly decreased likelihood of having gingivitis compared to never smokers. Periodontitis model. The crude model estimated a significant association between current use of OCs and decreased probability of having periodontitis (OR = 0.32; 95% CI: 0.23 to 0.77). Adjustment with the covariates in the final model virtually eliminated the apparent protective effect of OC seen with the crude OR model (OR = 0.73; 95% CI: 0.50 to 1.07) ( Table 5 ). Of the covariables in the model (data not shown), increasing age, being non-white, current smoker, presence of calculus, having a high school or less education, and being among the lowest poverty index level significantly increased the probability of having periodontitis.
Final Logistic Regression Models of the Association
DISCUSSION
The controversy over the safety of OCs has been the topic of much debate. The suspicion that high-dose OCs were associated with an increased risk of thrombotic events prompted a dramatic decrease in estrogen content from >100 µg of ethinyl estradiol to 20 to 50 µg in current formulations soon after these preparations were introduced onto the market. 35 Moreover, the debate on the effects of OC use and periodontal diseases has drawn heavily from studies that report an increase in gingival inflammation related to hormone changes during pregnancy [36] [37] [38] [39] as well as small clinical studies evaluating high-dose OCs. [11] [12] [13] Today, for most healthy women, OC use is considered to be a safe, convenient, and effective method of contraception. Yet, current thinking still suggests that low-dose OC use potentiates gingival or periodontal diseases as reflected in the recent consensus report related to periodontal diagnosis from a workshop held in 1999 by the American Academy of Periodontology recommending the classification of "OC induced gingivitis," 40 despite the fact that these data came from small trials which are over 25 years old.
The aim of this study was to examine the relationship between OC use and gingivitis and periodontitis in premenopausal women, using large populationbased representative samples. It was anticipated that the OC users in NHANES I would have a higher prevalence of gingival inflammation and poorer periodontal health than non-OC users resulting from the higher doses of estrogen and progestins of the high-dose (>50 µg estrogen) OC pills of the early 1970s. In addition, we anticipated that women using the modern low-dose OC pills available at the time of NHANES III would exhibit an increased, yet less marked, prevalence of gingivitis and periodontitis than those not using OCs.
In NHANES I, a negative association (protective) between current OC use and gingivitis was suggested after controlling for all potential confounding variables including age, but failed to reach the significance level of P <0.05 (P = 0.057). These results were unexpected based on earlier reports that demonstrated an increase in gingival inflammation among users of OC. [12] [13] [14] Using the gingival index (GI) to assess gingival inflammation, El-Ashiry et al. 12 reported significantly increased gingival inflammation among young women who had used sex steroid contraceptives when compared to women of similar ages who had not used OC. Another cross-sectional study conducted by Kalkwarf 13 demonstrated that the women using OCs had more gingivitis independent of dental plaque scores; however, this study has been criticized for the study design and sample size deficiencies. 6 In addition, studies that used the GI to measure gingivitis indicated that gingival inflammation increases in direct relationship with the duration of OC use. 16, 17 Direct comparisons of our study with these previous studies examining the relationship of gingival conditions and OC use are difficult, as different methods were used to measure disease. The earlier studies used the GI to assess gingival inflammation, while the PI was used in NHANES I. The GI combines both a visual and a periodontal probe assessment to measure the severity of the gingival lesion, whereas the PI employs only a visual assessment. The PI has been criticized as being subjective and less accurate than the GI since it does not take into account the clinical distinction between health and various levels of severity. 41 As such, the difference in our results may be related to use of different measurement methods.
According to our results, modern low-dose OC use did not increase the prevalence of gingivitis. As in NHANES I, OC use was not associated with increased prevalence of gingivitis. Interestingly, again, a nonsignificant protective association was seen. In addition, when comparing the multivariable models, the magnitude of the effect of OC use on gingivitis between the NHANES I and III surveys was roughly equal.
A review of a recent clinical study investigating low-dose OCs lends support to our findings. 42 Preshaw and colleagues demonstrated, using a prospective, split-mouth, experimental gingivitis model in 30 premenopausal women, that low-dose OC formulations failed to intensify gingival disease after evaluating mean plaque index, gingival index, or gingival crevicular fluid volumes. These findings, in keeping with ours, resulted in the authors concluding that lowdose OC formulations do not influence the inflammatory response of the gingival tissues to dental plaque. 42 Conversely, in a clinical study by Tilakaratne et al., 43 which examined the effect of OCs and injectable progestin-only contraceptives on periodontal conditions, found that women who used hormonal contraceptives for <2 years showed higher mean GI scores than non-users. However, the Tilakaratne et al. study did not differentiate between participants using OCs or injectable progestin-only hormones. As Preshaw and colleagues point out, 42 this is of potential importance because the daily dose of progestin from the progestin-only injectable method is estimated to be 10 times higher than the dose of progestin found in the OC formulation used in the Tilakaratne et al. study.
In both NHANES I and NHANES III a relatively strong protective association was seen between periodontitis and current OC use, using univariate analysis (OR = 0.58; 95% CI: 0.45 to 0.77) and (OR = 0.32; 95% CI: 0.23 to 0.45), respectively. However, no statistically significant relationship was seen in the NHANES I analysis after adjusting for potential confounders. The lack of an association between OC use and periodontitis shown in our analysis supports a previous study by Pankhurst et al. 16 which detected no change in the periodontal attachment levels in women taking oral contraceptives compared to controls. In contrast, Knight and Wade reported a significant loss of attachment in women using oral contraceptives for over 18 months, although there were no differences in gingival inflammation between OC users and non-users. 17 Possible explanations for the inconsistency between our findings and the Knight and Wade study are differences in measurement of periodontal disease, sample sizes, selection bias, or greater examiner variation. Furthermore, our analysis evaluates current OC use and does not differentiate by duration of use.
A possible reason for the absence of a significant finding in our analysis for modern low-dose oral contraceptives may lie in the way OC exposure was defined for the analysis of the NHANES III data. As mentioned before, the exposure questions were different in each survey. Our recategorization of OC use in NHANES III resulted in approximately 2,148 women who had a history of past exposure to OCs (some of whom had up to 20 years of exposure) being placed into the "non-current use" group. In an effort to make the OC data comparable between the surveys, there may have been some misclassification of the outcomes, resulting in the dilution of the association between OC use and periodontal disease.
To determine if the recategorization of OC use affected the outcome, subsequent analysis excluding women who indicated a prior use in NHANES III was generated. The deletion of former users from the noncurrent use group did not appreciably change the reported odds ratios (OR = 0.57; 95% CI: 0.38 to 0.95).
In addition, the absence of significant findings may be due to the different methods used to assess periodontal disease. Although it appears that there was a decline in the prevalence of periodontitis between the time that the NHANES I and NHANES III surveys were performed (13.1% versus 10.7%), these discrepancies may be attributed to differences in the clinical methods of disease assessment. In NHANES I, the assumptions related to periodontal disease progression and the use of the subjective PI may have accounted for an inflated estimate of periodontitis relative to the NHANES III findings. Likewise, in the NHANES III data collection, split-mouth examinations may have similarly underestimated the prevalence of disease. 44 Although other analyses have suggested no change in gingivitis in the United States over recent years, 45 our study identified an increase of 10% in the prevalence of gingivitis between NHANES I and NHANES III among premenopausal women. It is quite possible that the use of the PI, which gives greater weight to advanced disease, may have actually underreported gingivitis. Therefore, the increase in gingivitis we observed is most likely an artifact of the clinical methods employed. We found that, while slightly higher, our estimates were similar to those reported by Albandar and Kingman for prevalence of gingival bleeding (gingivitis) for women between the ages of 30 to 39 and 40 to 49 years in a NHANES III analysis. 45 In the analysis of the NHANES I population, the association between periodontitis and OC use depended on age. It appears that the protection derived from current OC use may be particularly beneficial with increasing age. How might age modify the effects exerted by OC use? First, prior use of high-dose OCs (>50 µg of estrogen) may have enhanced the development of the attachment apparatus (e.g., bone mass, periodontal ligament), such that when these same women were at greatest risk for bone loss, it would appear that OC use was protective. To our knowledge, evidence for the association of exogenous estrogen use for maintaining periodontal tissues among premenopausal women is lacking, but estrogen supplementation has been reported to be associated with improved gingival health and reduced attachment loss in post-menopausal women. 46, 47 However, age did not appear to modify the association between current OC use and prevalence of periodontitis in the older age groups in the NHANES III survey. The small number of current OC users among the older age groups may have reduced our ability to detect an interaction between age and OC use. An alternative possibility is that women who were former users may have discontinued pill use due to periodontal disease or other problems associated with high-dose OC use, leaving relatively healthier women. Thus, when compared with non-current users, the lower prevalence of periodontitis among older current OC users may be the result of survivor bias. Perhaps most likely is that behaviors associated with OC use are protective, and this relationship is best demonstrated in women who are at greatest risk in our study for periodontal diseasethose who are older. The patterns in the data consistent with this interpretation only reached statistical significance in the middle age range where sufficient numbers of women at risk for periodontal disease were also taking OCs.
Our findings that OC use may be protective for users are of considerable interest. OC use may represent a proxy for health or lifestyle behaviors that may be associated with higher levels of income and better periodontal health. Studies have suggested that women who use OCs or hormone replacement therapy (HRT) may differ from women who do not in terms of more favorable lifestyles, higher education and income levels, and health awareness. [48] [49] [50] If the women in our study who used OCs had lower overall risk profiles for periodontal diseases; i.e., were healthier, had better oral health behaviors, and had greater access to and use of dental care than nonusers, healthy user bias might explain some of the reduced risk of periodontal disease we observed in OC users. Unfortunately, direct measures of individual oral hygiene behavior were not made in the NHANES III survey. Using date of last dental visit as a proxy for oral hygiene status, more of the current OC users than non-current users reported visiting a dentist within the last 2 years. However, those who were current OC users were also more likely to have smoked (NHANES I) and consumed alcohol, suggesting an increased risk of periodontitis (data not shown). Yet the possibility remains that the putative protective effect of OC use on periodontal diseases that we observed in this study may be spurious and a consequence of healthier lifestyles resulting from a healthy woman bias. The inherent risk of healthy user bias in observational studies, even after adjusting for a wide range of covariates, was most recently demonstrated when the surprising results of the Women's Health Initiative (WHI) Postmenopausal Hormone Therapy Trial were released and the estrogen plus progestin component of the study was prematurely halted. The risk of coronary heart disease, breast cancer, and stroke increased in women assigned treatment of estrogen plus progestin. 51 Observational studies of HRT had found consistent protection against heart disease; 52-54 this now appears due to strong selection and healthy user biases. 55, 56 Women using HRT in observational studies were healthier than those not using HRT in an amount not fully correctable by statistically controlling with available covariates, distorting the true overall risk-benefit ratio of using HRT for prevention of heart disease.
The results of our analysis did not substantiate the previous theory that high-dose OC use is associated with gingivitis or periodontitis. Furthermore, the present findings suggest that there may be no detrimental association between modern low-dose OC use and periodontal diseases for the majority of women who use these products. While it is premature to make definitive statements regarding a protective cause-and-effect relationship between OC use and periodontal conditions due to the cross-sectional nature of the data, these findings suggest an important reexamination of the perceived relationship between OC use and periodontal diseases.
Further studies are needed to clarify the role of OCs in periodontal disease and to determine the extent to which self-selection bias and oral health behaviors affect the initiation or progression of periodontal disease.
